• Consider the following neighbor-influenced process on a network
• A consensus algorithm on networks:
In compact notation, this becomes:
What can we say about the convergence of this process?
Graph Laplacian eigenvalues
0 is always an eigenvalue of the Laplacian, and the column of 1's is the Associated eigenvector
The Incidence Matrix
If i = j, then the product is just the degree of v i . Else −1 if an edge exists between v i and v j and 0 otherwise. Thus we get back the Laplacian.
Laplacian properties
Then, the Laplacian is positive semi-definite with at least one zero eigenvalue ¸2 and graph connectedness
Then the Laplacian, L(G) also takes on the following block-diagonal structure:
Thus, number of connected components is dimension of null space of L Flocking/swarming, coupled oscillators etc Image from National Geographic
sin(θ j − θ i )
• For small phase differences, this linearizes to consensus model.
• For non-linear systems (coupled oscillators) can use positive-semidefinite property of Laplacian to construct potential functions.
